The antiviral activity against herpes simplex virus of the triterpenoid compounds carbenoxolone sodium and cicloxolone sodium.
Dose-response experiments show that the presence of 300 microM cicloxolone sodium (CCX) or 500 microM carbenoxolone sodium (CBX) during the HSV replication cycle reduced the infectious virus yield by 10,000- to 100,000-fold: CCX is the more potent anti-herpes agent. HSV-2 replication was consistently more severely restricted by either drug than was that of HSV-1. The ED50 values obtained for either drug against HSV-1 or HSV-2 correlate well with data from dose-response curves. CCX, and to a lesser extent CBX, can be cytotoxic but the degree of cytotoxicity varies between cell lines and is also affected by the physiological state of the cells. Triterpenoid drugs exhibit some activity against virus particles in suspension but the effect is small and contributes little to the overall antiviral effect. The drugs appear to be active throughout the replication cycle. In contrast to all other anti-herpesvirus agents in clinical use the triterpenoid compounds do not appear to act directly to block virus DNA synthesis. HSV mutants resistant to ACG and PAA, or lacking a thymidine kinase gene, appear as sensitive as wild-type virus to CCX inhibition. HSV growth in the presence of the drugs resulted in a lower number of assembled virus particles but reduced to a much greater extent the infectious virus yield: thus the progeny virus quality is greatly diminished. Thermolability of progeny virus correlated well with this diminution of quality in increasing CCX concentration. SDS PAGE analysis of the structural proteins of virus particles made in cells treated with 300 microM CCX revealed numerous differences in the relative intensities of protein bands, which is in keeping with the changed quality of the drug-produced virus. SDS PAGE analysis of the polypeptides induced in drug treated infected cells revealed two effects; some polypeptides were synthesised in reduced amounts and the nuclear/cytoplasmic distribution of certain proteins was affected. Post-translational processing by glycosylation and sulphation of both cellular and HSV induced proteins was strongly inhibited by the triterpenoid drugs, while phosphorylation of only a few polypeptides appeared to be affected.